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H T H E genus Stenogramme (stenos, narrow, gramme, line)
-L was founded by Harvey in 1841 to include a Californian

sea-weed, in which the fruit had the anomalous form of a
nerve-like, or midrib-like, interrupted line in the thallus-
segments. Of the two species of Stenogramme, S. interrupta,
(C. Ag.) Montg., and 6". leptophylla, J. Ag., 6". interrupta,
though a rare British red alga1, is to be found growing in
Plymouth waters, and may be obtained, in all stages, in
tolerable plenty by dredging in 5-7 fathoms in Plymouth
Sound, west of the Duke Rock buoy. In spite of the unusual
form and position of the cystocarps, the female plants have
not been described since Harvey examined the ripe fruits;
the male plants, beyond a passing reference in the Etudes
Phycologiques 2, have not been described ; and doubts still
exist as to the characters of the tetrasporangiate plants.

Tetrasporangiate Plant.

The tetraspores are cruciate (Fig. 2): the tetrasporangia are
so arranged as to form wart-like sori of varying size and out-
line, irregularly scattered over both surfaces of the thallus

1 Harvey, Phyc. Brit., PI. CLVII.
2 Thuret et Bomet, Etudes Phycologiques, p. 82.

tAnnals of Botany, Vol. VI. No. XXIV, December 1893.]
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362 Johnson.—On Stenogramme interrupta.

(Fig. 1 s). Each sorus consists of innumerable vertical rows
of cells, the individual cells in each row being the mother-
cells of the tetraspores, each ultimately dividing into four
tetraspores, cruciately arranged. As the sori arise from the
superficial cells of the thallus by repeated horizontal divisions,
it is not difficult to see how, by examination of young sori in
certain stages (Fig. 3 s), one may be led to consider such a sorus
as a mature one showing zonate tetraspores, a mistake which
has been more than once made in the case of .S. interrupta1.

Male Plant.

In a male specimen of Stenogramme interrupta the anthe-
ridia are recognisable, in a fresh plant, as pale patches occur-
ring in the upper part of the thallus on opposite sides of
it (Fig. 4). Each antheridium is nearly as broad as the
thallus-segment on which it occurs, may be as long as or
longer than it is broad, forms a slight elevation on the surface
of the thallus and is homogeneous, i. e. consists of closely
applied spermatium-mother-cells, without intervening sterile
thallus-cells (Fig. 5). Towards the edges of the antheridium
there is, as is to be expected, a tendency to the interruption
of the homogeneity. I saw nothing to suggest that the sper-
matia are not quite normal (Fig. 6).

Female Plant.

S. interrupta is readily distinguished from all other Florideae
by the midrib-like, or nerve-like, more or less continuous simple
or forked line found running along the centre of the segments—
more especially the upper ones—of the thallus of the female

1 In Grevillea III (1874), E. M. Holmes described and figured, as he then
thought for the first time, tetrasporic plants of S. interrupta. In Grevillea IV
(1875), E. P. Wright showed that Harvey had described and figured such plants in
his Phycolog. Austral. (IV. PI. CCXX, Figs. 2-5), and that he had in his Nereis
Bor. Amer. (Part II. p. 162) acknowledged the priority of the late Miss Gifford as
the discoverer of the tetrasporic plants. I refer to this matter, to prevent others
from falling into the same mistake as I nearly did through finding in De Toni's
Sylloge Algarum a reference to Holmes' paper but not to Wright's correction, and
also to state that I find (Fig. 3) the sori on both surfaces of the thallus as Montagne
did, and as Holmes states he was, himself, unable to do.
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Johnson.—On Stenogramme interrupta. 363

plant (Fig. 8). This ' fertile line,' as it may be called, increases
in distinctness as the fruits form, becomes more convex, and
may finally become very irregularly swollen (Fig. 9). It was
with considerable interest that I began, in the autumn of 1889,
the microscopic examination of the nature of the fertile
line. The ordinary sterile thallus of 5. interrupta shows, in
cross-section, 4-6 layers of cells, of which the inner 2-3 layers
consist of larger cells. Where the line is, the thallus is as
many as 12 layers thick, the internal cells being much
smaller, more numerous, and relatively richer in contents than
elsewhere (Fig. 10). Microscopic examination shows that,
when the line is only just visible to the naked eye, the female
organs or procarpia are already beginning to appear, and that
where the line is absent the procarpia are also absent. The
gaps in the fertile line, to which the plant owes its specific
name, are due to the absence of procarpia or to the non-
fertilisation of procarpia present, in different regions of the
fertile line. By making sections through the line in different
directions, at the right stage, the procarpia are seen to be very
numerous, extending, in almost continuous series, along the
whole length of the line, 3 or 4 deep, on both surfaces of the
thallus (Fig. 10). Thus, in a fertile line an inch long, there
must be several hundred fertilisable procarpia. Each pro-
carpium has the more usual floridean characters, and consists
of a curved 3-4-celled special carpogenous branch, of which
the free terminal cell is the carpogonium, from which the tricho-
gyne grows out in the usual way, projecting, for some distance,
on the surface of the thallus (Fig. 11). The curvature of the
carpogenous branch is such as to place the carpogonium near
to the surface of the mother-cell of the branch. This mother-
cell is a large medullary cell, well marked by its rich protoplas-
mic contents. After the spermatium has come into contact with
the trichogyne and fertilisation of the carpogonium has taken
place, the trichogyne is cut off by a septum from the fertilised
carpogonium, which becomes connected by an ooblastema-
filament with the mother-cell of the carpogenous branch — the
auxiliary-cell (Fig. 11). The cell, thus resulting from the
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364 Johnson.—On Stenogramme interrupta.

fusion of the fertilised carpogonium and auxiliary cell, becomes
the central cell of the cystocarp, increases in size, and sends off
from its surface, more especially the under surface, numbers of
radiating nucleated, septate meta-ooblastema filaments (Fig.
12, a, b, c). The two or three carpogenous cells between the
auxiliary cell and the carpogonium, which represent the
' trichophore' of some writers, take no part in the formation
of the cystocarps. To return to the consideration of the rest
of the fertile line:—by the time the procarpia are quite ready
for fertilisation the fertile line has become more conspicuous,
partly owing to an increase in the number of superficial layers
of cells, which layers of cortical cells ultimately form the
general fruit-wall, partly owing to an increase in the size and
richness of contents of the medullary cells of the line (Fig. 13).
These accessory reproductive cells become more or less widely
separated from one another, and though they, apparently, do
not contribute directly to the formation of the carpospores,
they must play a very important part in the supply of nutri-
ment to the developing cystocarps. Before the procarpia are
fertilised these medullary cells of the line are very full of food-
materials : when the carpospores are just beginning to appear,
their contents have become quite sparse. After the cystocarps
have begun to form, delicate septate vegetative filaments make
their appearance amongst the medullary cells; these branch and
connect non-adjacent medullary cells with another. Similar
filaments are to be observed in other Florideae, e. g. Crypto-
nemiaceae, and are not to be mistaken for fertilising filaments.

The nuclei of the meta-ooblastema filaments are derived
from the central cell of the cystocarp. This central cell
becomes multinucleate by the repeated divisions of the
nucleus which results, judging by analogy, from the fusionl

of the nucleus of the fertilised carpogonium with the nucleus
of the auxiliary cell. As the septate meta-ooblastema
filaments increase in importance, the rich medullary cells part
with most of their contents to the developing cystocarps, and

1 I saw many cases of fusion of these two cells, sometimes several cases in the
same section, but was not fortunate enough to see their nuclei fusing.
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yohnson.—On Stenogramme interrupta. 365

thus help to make room for the growth and ramification of
the meta-ooblastema filaments, in the medullary part of the
fertile line, where they form, ultimately, dense aggregations of
small rounded carpospores (Figs. 15, 16) which are solitary or
in chains of 2 or 3.

Examination of a fertile line, at its fullest development,
shows a thick cortex formed of vertical rows of cells, the fruit-
wall, pericarp, or involucre, enclosing a dense, more or less
free, granular mass (Fig. 16). This mass, which appears at
first sight, and when only slightly magnified, to be more or
less continuous, is, in reality, made up of a large number of
distinct cystocarps. The different cystocarps are formed in-
dependently of one another, each being directly derived, as
the result of a single act of fertilisation, from its own pro-
carpium. Thus, what appears to be a single fruit, shows
itself, on examination, to be a collection of fruits with a
common fruit-wall.

Systematic position.

I do not propose to enter into a detailed consideration of
the bearing of these investigations on the systematic position
of the genus. Stenogramme was placed, with expressed doubts,
by J. G. Agardh 1 in Ordo VI Rhodymenieae, with such genera
as Rhodymenia and Plocamium. It is now placed by Schmitz2

with Phyllophora, Gymnogongrus, Ahnfeltia, and Actinococcus
in the Tylocarpeae of the group Gigartininae, of which Rho-
dymenia and Plocamium are not members. The plant Steno-
gramme californica, for which the generic name Stenogramme
was originated in 1841 by Harvey, proved to be, as Harvey
admitted, identical with a plant discovered at Cadiz by
Cabrera, and described in 1823 by C. Agardh as Delesseria
interrupta, a name which was altered by Montagne to Steno-

1 J. G. Agardh: Sp. Alg. II, 2, p. 373.
2 F. Schmitz, Syst. Ubersicht d. Gattungen d. Florideen, 1889. My own in-

vestigations of Stenogramme agree in the main with those of Schmitz, judging
from an interchange of views by correspondence. My examination of the genus
was almost completed some two years ago, but the results were not published as
I was waiting for the appearance of Schmitz's amplification of the work just cited.
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366 yohnson.—On Stenogramme interrupta.

gramme interrupta. In Webb's Otia Hispanica, 1853, Mon-
tagne gives a life-size illustration of a female plant of 5.
interrupta, which is much more like 5. leptophylla, J. Ag., of
which I have seen Australian specimens collected by J. B.
Wilson, than 5. interrupta, (C. Ag.) Mont.

Summary.

1. 5. interrupta is distributed through the temperate zones
of the Northern and Southern hemispheres, extending to New
Zealand in the south, and Scotland and the north of Ireland
in the north. It has a well-established habitat in Plymouth
Sound, on stones and shells, in 5-7 fathoms.

2. Tetraspores, antheridia, and procarpia are found on dis-
tinct plants, and on both surfaces of the thallus.

3. The tetraspores are cruciately arranged, and occur in
irregularly placed sori.

4. The antheridia form broad, flat, homogeneous patches of
spermatia.

5. The procarpia are very numerous, of comparatively
simple form, and have a unique position, as part of a fertile
line extending more or less continuously along the centre of
the thallus segments.

6. The mother-cells of the carpogenous branches, large
medullary cells rich in contents, constitute the auxiliary
cells. The fertilised carpogonium becomes fused by an
ooblastema-filament with its auxiliary cell. The resulting
cell becomes the central cell of the developing cystocarp, and,
after repeated divisions of its nucleus, sends out radiating
septate, nucleated, meta-ooblastema filaments, which ultimately
form dense aggregations of small rounded carpospores.

7. The medullary part of the fertile line consists, before the
procarpia are fertilised, of numerous rich cells which take no
direct part in the formation of the cystocarps, but must con-
tribute very materially to their development.

8. The cystocarps are formed independently of one another,
as the result of the development, subsequent to fertilisation
of their own procarpia.
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Johnson.—On Stenogramme interrupta. 367

EXPLANATION OF FIGURES IN PLATE XXIII.

Illustrating Professor Johnson's paper on Stetiogramme interrupta.

Fig. 1. A portion of a tetrasporic plant, slightly magnified : s sorus, s', empty
one.

Fig. 2. Three tetrasporangia: ts shows the tetraspores cruciately arranged.
x 350.

Fig. 3. Cross-section through two young sori, on opposite sides of the thallus.
x 35°-

Fig. 4. Male plant, natural size : a, antheridium.
Fig. 5. Portion of antheridium in surface view, showing mother-cells of sper-

matia. X 400.
Fig. 6. Vertical section through two antheridia. x 200.
Fig. 7. Portion of sterile surface of thallus : contents of the superficial cells not •

shown, x 400.
Fig. 8. Portion of female plant showing fertile lines,/! /. The dark spots in

the lines indicate young cystocarps. x 1 o.
Fig. 9. Figure to show relative thickness of ripe fertile line: t, thallus, I, the

wavy fruit-wall.
Fig. 10. Cross-section through the fertile l ine / . / . Five or six procarpia are

indicated, x 80.
Fig. 11. Procarpium just after fertilisation : /, trichogyne with remains of sper-

matium, cut off from c, the fertilised carpogonium-cell now fused with m. c, the
medullary mother-cell of the carpogenous branch of which the two cells c c" later
disappear; i.e. ordinary thallus-cells; 0, surface of thallus. x 500.

Fig. 12. a,b,c various young central cells of cystocarps: m.f. meta-ooblastema
filaments, x 350.

Fig- 13. Vertical section of fertile line to show the rich medullary cells m'. c'. at
the time of fertilisation of the procarpia. x 80.

Fig. 14. A single medullary cell of Fig. 13. x 300. The peg-like projections
represent points of connection with adjacent cells.

Fig. 15. Carpospores. x 500.

Fig. 16. Vertical section of ripe fertile line. The central granular-looking mass
represents many cystocarps from which carpospores have become free here and
there : / . w. fruit-wall, x 50.
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Vol. VI Pl.WII.

Fig. 5.

Fig.JZ?

Fig. 75.
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